INTRODUCTION
============

In global terms, back pain is a common complaint in industrialized societies, with chronic back pain reportedly affecting between 54.0% and 90.0% of the adult population[@B7]. It is considered a public health problem and is the most common complaint among workers in all fields. Back pain has been shown to have a negative impact on overall health, and it results in personal and social disruption. The National Health Survey (2013), conducted by the Brazilian Ministry of Health together with the Brazilian Institute of Geography and Statistics (IBGE)[^a^](#fna){ref-type="fn"}, showed that 27 million adults in the country are affected by chronic disease in spine, which corresponds to 18.5% of the adult population in Brazil[@B6]. In addition to being widespread among adults[@B13], back pain is also reported in childhood and adolescence, frequently presenting in two or more anatomic areas of the spine in young schoolchildren[@B18].

Back pain in schoolchildren has multiple causes, including physical, behavioral, genetic, and psychosocial factors[@B8]. Hence, sex, age, physical exercise, length and quality of regular sleep, depression and anxiety, family history of back pain, educational level of parents and time spent watching television, using the computer, playing videogames, and seated have been identified as risk factors for developing back pain in schoolchildren[@B1] ^,^ [@B2] ^,^ [@B6] ^,^ [@B9] ^-^ [@B11] ^,^ [@B24].

Empirically, health professionals also consider the body postures adopted during daily activities a risk factor for the occurrence of back pain, although few studies report this in literature[@B2]. Two recent studies (Meziat Filho et al.[@B12] and Pereira et al.[@B19]) that attempted to assess the association between postural habits (watching television and using the computer) and back pain confirmed that back pain is highly prevalent, has a substantial impact on late adolescence, and is associated with inappropriate home postural habits. However, we notice methodological concerns in the development of the questionnaires used, as well as doubts regarding their reproducibility and validation procedures: (1) unclear description of the instrument construction, that is, whether it was analyzed by experts or if it was developed based only on the experience of the outside researchers involved; (2) no information on the sample in the test and re-test procedures; (3) poor quality illustrations; and (4) only moderate reliability[@B12] or no information provided regarding the reliability[@B19] of the questionnaire.

Nevertheless, there remains a lack of research evaluating the relation between back pain and other postures such as sleeping posture, sitting posture to write, posture when sitting on a bench, posture adopted to lift objects from the floor, and means used to transport school material and mode of transporting one's school bag[@B15] ^,^ [@B16].

The recurring and increasing incidence of back pain generates significant costs for governments, making the implementation of reforms and preventative care programs necessary[@B7]. From this perspective, it is important to be aware of the factors that contribute to back pain in order to develop effective preventative strategies. In spite of being widespread in the literature, the risk factors remain controversial, mainly related to body postures adopted during daily activities[@B2] ^,^ [@B8] ^,^ [@B15]. Still, it is known that the collected data cannot be extrapolated into different contexts, since sociocultural, environmental, and genetic influences that are unique to each locality contribute to the condition. Therefore, the aims of this study were to (1) identify the prevalence of back pain in basic schoolchildren in an epidemiological population study and (2) identify which factors are associated with back pain.

METHODS
=======

We conducted an epidemiological population cross-sectional study. All 1,720 basic schoolchildren from the fifth to eighth grades (from 11 to 16 years of age) in all 11 schools of Teutonia, RS, Southern Brazil, were invited to participate in the study. From this total, 1,597 schoolchildren participated; 7.2% (n = 123) refused to participate or missed school on the day of the evaluations. The frequency and percentage of schoolchildren stratified by sex and age are presented in [Table 1](#t1){ref-type="table"}.

Table 1Frequency and percentage of schoolchildren evaluated stratified by sex and age.Age (years)MaleFemaleTotaln%n%n%119911.610714.420612.91219222.418124.437323.41319723.017924.237623.51420323.717223.237523.51512014.08311.220312.716455.3192.6644.0Total8561007411001,597100

To verify the prevalence of back pain and behavioral and postural habits, we used a self-administered questionnaire, the Back Pain and Body Posture Evaluation Instrument (BackPEI). It is a valid and reproducible questionnaire, consisting of 21 closed questions and a different version for each sex[@B16]. The BackPEI addressed the following issues: (1) back pain in the last three months (occurrence and frequency); (2) demographics (age and sex); (3) socioeconomics (parental education and type of schooling); (4) behavioral (physical activity, read or study in bed, time per day spent watching television and using computer, time per day sleeping); (5) postural factors (sitting posture to write, to use computer and to talk, way of carrying school supplies, and sleeping posture); and (6) heredity (occurrence of back pain in parents).

For the question about the occurrence of back pain, "Have you felt (or have been feeling) back pain in the last three months?", those who responded "I don't know", which is an important option to avoid bias from the obligation to choose "yes" or "no", were excluded from all subsequent analyses. Moreover, only those schoolchildren who self-reported back pain in the last three months answered the question about frequency of back pain. The same was true for the questions about physical exercise, since only those who reported practicing physical exercise answered the questions about frequency and competitive physical exercise. Furthermore, only those who reported using a backpack answered the question about the way of carrying school material.

The questions related to sitting posture when writing, using a computer, and talking, as well as the postures adopted when lifting an object from the floor and when carrying school materials, were composed of figures showing subjects performing the activities. Each question had five or six alternatives, including the "Another way/I don't know" alternative. Only one alternative was considered the correct way to perform each activity; the remaining alternatives were grouped as inadequate in the statistical analysis[@B16].

The reproducibility of the questions, which were analyzed using the kappa (*k*) coefficient, was classified as 'very good' (*k* \> 0.8) or 'good' (0.6 \< *k* \< 0.8). Besides the risk factors commonly evaluated in prevalence studies, the BackPEI also includes a photograph-based evaluation of the key postural habits of school-age children and has two versions, one for each sex, thereby facilitating the identification of school-age children with the content of each question, their interpretation of the question and, consequently, a more representative response[@B16].

All schools were invited to participate in this study by a meeting with the City Department of Education (CDE/Teutonia), in which the research aims and collection procedure were explained. After obtaining agreement from the CDE/Teutonia, a meeting was scheduled with the principal of each school to present the research project. When agreement was obtained from all principals, we scheduled the evaluations for each school. The researcher responsible for administering the questionnaire handed a BackPEI copy to each student in the classroom. The researcher explained to all students how the questionnaire should be answered.

The Statistical Package for the Social Sciences version 20.0 was used for the statistical analysis. The age variable was grouped by two-year intervals (11 and 12 years, 13 and 14 years, and 15 and 16 years). Data were analyzed using descriptive statistics and the Chi-square test of association (bivariate analysis) for the dependent variable back pain, with demographics, socioeconomics, behavioral, postural, and heredity variables as independent variables. The independent variables with a significance level of p \< 0.20 in the bivariate analysis were included in the Poisson regression model with robust variance. The measure of effect used was the prevalence ratio with their respective 95% confidence intervals (95%CI) (α = 0.05).

The present study was conducted in accordance with the Helsinki Declaration and was approved by the Ethics Research Committee from Universidade Federal do Rio Grande do Sul (Process 19832).

RESULTS
=======

The prevalence of back pain in the last three months was 55.7% (n = 802). Among all schoolchildren (n = 1,597), 158 chose the alternative "I don't know" and were excluded from this analysis. The results also showed different data for male and female participants, with a higher percentage of girls reporting back pain. The [figure](#f01){ref-type="fig"} presents back pain prevalence in the last three months stratified by sex and age.

FigureResults of back pain prevalence in the last three months among schoolchildren stratified by sex and age.

Regarding pain frequency, most schoolchildren reported feeling back pain only once in the last three months (29.8%) or once a month (40.4%). Also, 15.5% of the students reported that back pain prevented them from performing daily activities such as playing, studying, and participating in sports. [Table 2](#t2){ref-type="table"} presents the descriptive data by sex, both for back pain frequency and for hindrance of daily activities.

Table 2Back pain frequency in the last three months and impediment of performing daily activities.VariableMaleFemaleTotaln%n%n%FrequencyOnly once12634.111226.023829.8Once a month13536.618843.632340.4Once a week328.74710.9799.9Two to three times per week256.8358.1607.5Four times or more per week184.9173.9354.4No answer338.9327.5658.0Impediment of performing activities of daily livingYes4010.88419.512415.5No31184.132374.963479.1No answer195.1245.6435.4

The results related to demographics, socioeconomics, and hereditary factors are presented in Table 3. Those related to behavioral factors are presented in [Table 4](#t4){ref-type="table"}. Bivariate analysis showed that back pain is associated with sex and parents with back pain ([Table 3](#t3){ref-type="table"}) as well as weekly frequency of physical exercise, time spent per day watching television, reading or studying in bed, sleeping posture, sitting posture to write, sitting posture to use computer, and the way of carrying one's backpack ([Table 4](#t4){ref-type="table"}). Multivariable analysis confirms the bivariate results.

Table 4Association (χ2) and prevalence ratio between dependent variable back pain and independent variables (behavioral).Variablen%Back pain (n)Back pain (%)χ^2a^Prevalence ratio95%CIBehavioralPhysical exercise (n = 1,437)Yes1,28789.672756.50.1031No15010.47449.30.950.9--1.01Physical exercise weekly frequency (n = 1,295)^d^Zero day per week15011.67449.30.003^b^1One to two days per week62748.438260.91.071.01--1.14Three; four days per week35727.618150.71.010.94--1.07Five or more days per week16112.48552.81.020.95--1.11Practice competitive exercise (n = 1,273)^c^Yes56044.030253.90.1281No71356.041558.21.020.99--1.06Time spent watching television per day (n = 1,229)Zero; three hours per day69856.835951.40.001^b^1Four; seven hours per day42134.225259.91.051.01--1.09Eight or more hours per day1109.07770.01.121.06--1.18Time spent using computer per day (n = 1,102)Zero; three hours per day73566.740755.40.5361Four; five hours per day23121.013257.11.010.96--1.06Six or more hours per day13612.38260.31.030.97--1.09Time sleeping per night (n = 1,225)Zero; seven hours per day40933.423958.40.4491Eight; nine hours per day62450.934154.60.970.93--1.01Ten or more hours per day19215.710554.70.970.92--1.03Read or study in bed (n = 733)No28538.914450.50.021^b^1Yes44861.126659.41.051.01--1.11PosturalSleeping posture (n = 1,308)Supine1037.94442.70.005^b^1Lateral decubitus83864.145854.71.081.01--1.16Prone36728.022260.51.121.04--1.21Sitting posture; write (n = 1,401)Adequate21315.210046.90.008^b^1Inadequate1,18884.867857.11.061.01--1.12Sitting posture on a bench (n = 1,394)Adequate18313.19350.80.1261Inadequate1,21186.969057.01.040.98--1.09Sitting posture; use computer (n = 1,394)Adequate30121.615049.80.018^b^1Inadequate1,09378.463057.61.051.01--1.09Posture; lift object from the floor (n = 1,339)Adequate1057.86763.80.0691Inadequate1,23492.268055.10.940.89--1.04Carrying school supplies (n = 1,439)Backpack1,33292.674956.20.1901Another (briefcase, purse, and others)1077.45349.50.950.89--1.02Way; carry backpack (n = 1,320)^c^Adequate (symmetrical handles on both shoulders)1,16688.363954.80.019^b^1Inadequate (asymmetric)15411.79964.31.061.01--1.11[^3][^4][^5][^6]

Table 3Association (χ2) and prevalence ratio between dependent variable back pain and independent variables (demographics, socioeconomics, and hereditary factors).Variablen%Back pain (n)Back pain (%)χ^2a^Prevalence ratio95%CIDemographicsSex (n = 1,439)Male76553.237148.50.001^b^1Female67446.843163.91.111.06--1.14Age (n = 1,439)11 and 12 years51335.627353.20.363113 and 14 years68247.439057.21.020.98--1.0615 and 16 years24417.013957.01.020.97--1.07SocioeconomicsEducation network (n = 1,439)@ State56939.532757.50.431Town74551.840354.10.970.94--1.01Private1258.77257.610.94--1.06Mother education (n = 1,151)Did not attend school80.7337.50.3571Elementary school69960.739856.91.140.89--1.45High school33629.219457.71.140.89--1.46College degree1089.46963.91.190.92--1.53Father education (n = 1,097)Did not attend school131.2861.50.9741Elementary school67761.739157.80.970.82--1.15High school30627.917356.50.960.82--1.14College degree1019.25857.40.970.81--1.16HereditaryParents with back pain (n = 1,174)No44738.117038.00.001^b^1Yes72761.949167.51.211.16--1.26[^7][^8]

DISCUSSION
==========

According to this transversal epidemiological population study, we conclude that elementary schoolchildren present a high incidence of back pain. From the multivariable analysis, back pain is more prevalent in females, those with a low weekly frequency (one to two days a week) of physical exercise, children whose parents also present with back pain, and those who spend long periods (more than eight hours per day) watching television, reading or studying in bed, and adopting an improper posture when performing daily activities, including sleeping, sitting to write or use the computer, and carrying school materials.

The results showed a high prevalence of back pain among this population. Indeed, the prevalence found here is between back pain rates described in the literature, which vary from 20.0% to 70.0%[@B22] ^-^ [@B24]. In a study by Skoffer[@B22] investigating the frequency of low back pain in 546 schoolchildren aged between 14 and 17 years from a city in Denmark, 51.3% indicated feeling low back pain in the three months previous to the research. Of these, 24.2% reported that the pain resulted in sleep disorders and required specialized medical care. Similar results were found in the present study, in which 15.5% of schoolchildren reported that back pain prevented them from performing daily activities, affecting more girls (19.5%) than boys (10.8%). Further, approximately 40.0% reported back pain once a month ([Table 2](#t2){ref-type="table"}). Although the occurrence of pain was high, the frequency of pain was low, perhaps because the subjects were children and adolescents. However, early interventions are needed (i.e., in the school environment), in such a way that in the long term a change might be brought about the current situation, where 18.5% of Brazilian adults are affected by chronic disease in the spine.

Kovacs et al.[@B8] assessed the prevalence of back pain in 7,048 teenagers from Mallorca, Spain, and found a high prevalence, which was higher for females (69.3%) than males (50.9%). This pain also restricted the activities of a higher proportion of girls (30.7%) than boys (21.0%)[@B8]. The [figure](#f01){ref-type="fig"} shows that females reported a higher incidence of feeling back pain than males, corroborating many studies[@B17] ^,^ [@B20] ^,^ [@B21]. A possible explanation for these results may be the earlier maturity of females and their anatomical and functional characteristics (shorter, less muscle, and bone density) in relation to males. Moreover, it has been reported that it is more socially acceptable for women to show their symptoms and feelings because of both societal and educational factors[@B21] ^,^ [@B24].

Although the present study did not find a significant association between back pain and age, the literature has shown an increase in both back pain prevalence and back pain incidence relative to age[@B24]. A review by Balagué et al.[@B2] provides evidence of a substantial increase in the back pain odds ratio with age, increasing from 2.79 in the 10-12-year age group to 16.5 in the 16-20-year age group. In the present study, we found an apparent trend towards an increased prevalence of back pain with increased age, but it was not statistically significant.

Regarding physical exercise, no significant association was found between physical activity and back pain ([Table 4](#t4){ref-type="table"}). This result was unexpected, as the beneficial effects of physical activity on pain are well-documented[@B23] ^,^ [@B25]. However, regarding the frequency of physical exercise, the multivariable analysis showed an apparently contradictory result. On one hand, those who exercise one to two days a week are more likely to experience pain than those who exercise more than three days a week, which could indicate a decrease in pain with an increase in the weekly frequency of exercise. On the other hand, those who do not exercise are also less likely to experience pain than those who exercise from one to two days a week, which could indicate that not exercising is better than doing exercise at a low frequency.

These results do not allow us to endorse the findings in the literature suggesting that practicing exercise is a protective factor against back pain. This was the case in Skoffer and Foldspang's[@B23] study; although they could not indicate which physical activities were effective in preventing back pain, they verified that back pain in teenagers was associated with physical inactivity. In a study conducted by Wedderkopp et al.[@B25], children who performed high-intensity physical exercise had a lower prevalence of back pain after three years than did those who did not exercise at the same intensity. Our study did not investigate the types of physical activity. As improper practice of an activity can cause or aggravate pain[@B23], we understand that this discussion requires further investigation.

Another relevant finding, although little investigated thus far, is the association between back pain in parents or the responsible guardian and back pain in schoolchildren. [Table 3](#t3){ref-type="table"} indicates that schoolchildren whose parents or responsible guardian presented with back pain had a higher likelihood of also presenting with back pain. It is speculated that this association is due to not only genetic factors, but also behavioral and psychosocial factors[@B2]. From this perspective, assuming that a consequence of chronic back pain in family life is interference with a child's pain etiology, it is believed that schoolchildren whose parents present back pain are accustomed to hearing complaints from parents, and become more inclined to report back pain themselves[@B2] ^,^ [@B6].

This study also showed a relation between back pain and the time spent watching television. [Table 4](#t4){ref-type="table"} shows that watching television for more than eight hours per day is a risk factor for back pain. Similarly, Vitta et al.[@B5] showed that 71.1% of the students who watched television more than two hours per day had twice the probability of having back pain. It is also believed that these facts can explain the significant association between presenting back pain and improperly sitting while writing and using the computer found in this study. Students who remain seated for long periods throughout the day, much of the time in an inappropriate posture (forward trunk flexion, lack of lumbar support, and lack of forearm support), are predisposed to higher levels of general discomfort, such as pain, fatigue, tingling in different parts of the body, and especially degenerative processes such as disc herniation. Act of sitting can increases overhead compression on intervertebral discs, and extended periods in the sitting position can (1) lead to disc malnutrition[@B18] contributing to the development of general discomfort; and (2) initiate mechanisms that can endanger the integrity of the musculoskeletal system[@B11] ^,^ [@B12] ^,^ [@B18].

A significant relationship was found between the occurrence of back pain and inadequate sitting posture when writing and when using a computer. Also related to postural habits, [Table 4](#t4){ref-type="table"} shows the significant association between back pain and reading or studying in bed and sleeping in an inadequate position. In another words, schoolchildren who engage in these positions have a higher chance of developing back pain. To accomplish the task of reading or studying in bed, as well as inadequate sitting posture when writing and when using a computer, schoolchildren can support an awkward posture (lordosed or kyphosed, overly arched or slouched), resulting in increased intradiscal pressure, which may harm the spine. Moreover, supporting these postures has been described as a risk factor for developing back pain[@B11]. Regarding sleeping posture, the recommended sleep positions are supine and lateral decubitus, and any other positions can result in imbalanced loads on the intervertebral discs and the facet joints. Sleeping in a position other than those recommended can compromise the disc hydration that occurs during sleep, as this hydration directly depends on the amount of pressure and on the way in which this is applied above the intervertebral discs.

A non-neutral lying posture can lead to lateral bending of the spine and unbalanced loading on intervertebral discs and facet joints, which may produce injuries in these structures[@B10]. In addition, postural changes affect the relative orientation between adjacent vertebrae and alter the load distribution between the apophyseal joints and intervertebral discs. Therefore, the manner in which a person sleeps, sits, or moves can affect the pain perception from innervated tissues, although that load may be insufficient to produce an injury. The pain mechanism can thus be referred as a functional pathology. Thus, to some extent, these factors may explain the significant association between back pain and inadequate sleeping posture.

[Table 4](#t4){ref-type="table"} shows a significant association between the presence of back pain and the way school supplies are carried. In addition to considering the weight of the backpack, which should ideally not exceed 10.0% of the child's body weight, we must also pay attention to the way school supplies are carried, as carrying backpacks in an asymmetric way is associated with back pain, as already described in the literature[@B22]. This result can be associated with the torque-side slope generated on the spine when the backpack is carried above only one shoulder, and is significantly reduced when the backpack is carried above both shoulders[@B24]. Despite having found a significant association with the improper carrying of school materials, some limitations in the present study related to this subject should be noted such as not weighing the school materials and not verifying the time spent carrying school materials. The risk factors for musculoskeletal discomfort related to carrying school materials are known to include the combined effects of heavy loads, backpack shape and size, and time spent carrying school supplies[@B2] ^,^ [@B3].

Moreover, given that the assessment of postural habits depends on the interpretation of the photograph by the evaluated respondent, this instrument outstands from others because it was developed with separate versions for boys and girls, which facilitates the access to its content by other researchers. Considering that the questionnaire format is widely used in descriptive and epidemiological studies, the BackPEI may be applied in studies designed to evaluate back pain and its associated factors, particularly bad posture in daily activities in school-age children[@B16]. However, even though the BackPEI[@B16] contains the "I don't know" alternative in all questions, in order to avoid any bias arising from the obligation to choose a specific alternative, it still has the limitation of being a self-administered and self-referred questionnaire, which makes it an interpretation-dependent instrument[@B15].

According to the array of evidence presented, the importance of a "Back School" program in the school context is needed, once the numerous surrounding risk factors in developing back pain are understood[@B3] ^,^ [@B14]. Considering that the literature already shows the positive effects of Back School postural habits when performing daily activities[@B4], such initiatives get to the root of the problem and directly intervene on several risk factors[@B9].
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